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New f luorine-contg. azetidinone derivs . - useful as 
intermediates to antibacterial f luorine-contg . carbapenem derivs. 

Patent Assignee: DAI I CHI PHARM CO LTD (DAUC ) 
Number of Countries: 001 Number of Patents: 001 
Abstract (Basic) : JP 4266869 A 

F-contg. azetidinone derivs. of formula (I) (where Rl is H, 

OH-protecting groups; R2 is H, lower alkyl; R3 is H, COOH-protecting gps . ) 

are new. 

USE/ADVANTAGE - The F-contg. prods, obtd. are useful as synthetic 
intermediates to carbapenem derivs. whose carbapenem skeleton possesses a 
side chain substd. with a F atom at 4 position of the skeleton. The 
F-contg. carbapenem derivs. have excellent antibacterial properties. 

In an example, a mixt . of 22mg (3S, 4S) -3- (1 ' R) -1 ■ - 
(tert. -butyldime thy 1 silyloxy) ethyl) -4-(l' ■ -ethoxycarbonyl- 
1 ' ' -f luoro-2 ' ' -hydroxyethyl) azetidin-2 -one and 32mg Ph3P in 2 ml CC14 was 
refluxed for 16 hrs . The reaction mixt. was diluted with Et20 and worked 
up to give, from the organic layer, 191mg (3S, 4S) 3 -3 ( (1 ! R) 
-1" - (tert . -butyldimethyl silyloxy) ethyl -4 (2 ' 1 -chloro-1 » ' - 
ethoxycarbonyl-1' ' - fluoroethyl) azetidin-2 -one (II). To a mixt. of 17mg 
(II) and 3mg 2 , 2 • -azobisisobutyronitrile in 1ml anhydrous, C6H6 was added 
0.1ml n-Bu3SnH in 1ml anhydrous C6H6 under reflux. Reflux was contained 
for 16 hrs. 1ml CC14 was added, followed by reflux for another hr. To the 
reaction mixt. were added 10% aq. NH3 and then Et20. The organic layer was 
washed with H20 and coned. The residue was - chromatographed on Si02 gel in 
5:1 hexane-EtOAc to elute 12.6mg (3S , 4S) - 3 - ( (1 1 R) -1 1 - 
(tert . -butyldimethylsilyloxy) ethyl) ) -4-1' • -ethoxycarbonyl-1 ' 
fluoroethyl) azetidin-2 -one . 
riv 
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Title Terms: NEW; FLUORINE; CONTAIN; AZETIDINONE; DERIVATIVE; USEFUL; 

INTERMEDIATE; ANTIBACTERIAL; FLUORINE; CONTAIN; CARBA; PENEM; DERIVATIVE 
Derwent Class: B03 

International Patent Class (Main) : C07D-205/08 



. 7dwclient?dwcommand=DWEBPRINT%203 5 1 - 1 3506724,3 5 1 - 1 3466525,35 1 -13359549,351-12/28/01 



<19)B*HHMW (JP) 02) & HH # jrF & $g (A) (11)ttfftt«(£0Rft4 

#&fl5R- 266869 



(43)£HB ¥(£4 4M1992) 9£22B 



(51)Int.CI. 5 




F 1 




C 0 7 D 205/08 










7019-4C 


C 0 7 D 205/08 K 






£ 


ifjtlf 3im%< 1 (.3E 0 M.) 


(21)fflB#^ 


#K¥3-111221 


(7oaiKA 


000002831 










(22) mm b 


¥f£ 3 ¥(1991) 2 3209 




JlO}C«'l'*KB*«3TB14#I0^ 






(72)»9Hf 


}a* ^— as 






















(72) S£HJ£ 
























(72)3891* 










^isa:FJiiEjt®s-Tei6si3^ m 











(54) mwozm tsyymrwjsywwt 



(57) 

[sou tDvn^K^nimzyymm'f-^r^ 

Mb*] 




-465— 



(2) 

1 

[»#« 1 1 5£ I . 




[0 0 0 1 ] 

A*^*Ag§ag#T. #;UA*^*A#&©g&*<>:LT7 

grr-s. 

[0 0 0 2] a? 
[ft*©«ffi] ^-/iJ^t77nx*U>lfflla 

SStttViAl*. 3EfcWttSa*L&ms|e©njit>4i;T 
[0 0 0 3] 

©. &Sfl:^Mfc*£j£tt^!S©7 ; fcKD^7>;5'- 
€ (DHP) •©W*fcJ:-3TiW»Sn«*©^'b* 

[0 0 04] 

[SSIS£#fct*fcs&©^a] iHrnttttftJUt*** 
y*7W5V CfcC*S&U 

[0005] -rftt>-6*«wttjc i . 

OR, F 




(SC«t». R. ti*Sitl5?£;fcli*ltg©&Bg£;|csfc 50 



8M¥4-2 6 6 8 6 9 

2 

L. R 2 li**S : F*fctt[S»7;m i Jl'S*S*L. R 
[0 0 0 6] SC I CDfbS-fJICfc^T. R> liTKSfK^i: 

tt«7;p3*->*;i'#n;i^l«. 2 -37ftx^M-* 
•>*;U3j?-;uS. 2, 2. 2- MJ£ncix3MM-*-> 
*ju#-^s^©ADy/7^;w^>'*j^-Ji'S 

!S. ^>yJW*->*J«riH, o-xhn'OSW 
-jug, p-^ h+->^>x^=¥->*;^x^S«?© 

*^g. 2-* h*->xh*->/?;pg. 
[0 0 0 7] r* tt*#s^*fcttfi»7;P=ip;p*** 

"*T-5*t. ^CT<£i^7;V+;US£LT(i^9 1 >iUS. X 

f^g. 7"Dtf;i/S«. 7*5^g«, ^>?;i/glSi. ^ 
*v;i/SSif©^5gai^e6jg©t)©*u^. cn^ 

[0 0 0 8] C©R 2 Ol8^U«:tfl*H?f4^?lFft*K 
^T****. C©^II^±©iL^ES[iH-rnTt)<k 
K b^U R 2 ^7^;PST$)-5*^liC©7-tf5 L 

y / >RW***;u/^*A«*#»:»^fc«c. c© 
7;wp;i'£a*/3 e«fc&*E«© t>©*M*fc»* u>. 

[0 0 0 9] R 3 tt*3(IIS^Sfcl3:*;i/*+->^«©ffi 

TttfisjA«, *?;ug, x^;pg. 7*Dtr;i/S^, 7*^ 

»S*«0ft*ft 1 * 6 4 ©Sigtf g b < ttftttftttfi 

^l*n©7;i'*;i'ffi^ ! b^***u*^6T?*57;i'3 

*->7JU*JU*S. tfA'D'f;V^->^5 L ^*«l©^ 
S2*>6 7-C*-5fl§teK7->;i/^x/9 1 ^aa. 7* 

xf^Si. «*tf. *>y;i<** (-) - 8 -7x- 

c&bT. *^5H+v;u»©«as*«£ia, ia*nfc&# 
T-C$Slt|S5?*b#^xXx;PS«tbT. «A«o- 

gb<i*2-*73S)M?vug«?©77;i'*Jig> -e-b 

3> * -> 'J ^S. 8H» 7?;> v 7 1 'J 
[0 0 10] &l::*fS9!©£7-;/387t^x/>tS?3l# 
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<&•£. ««f. TBS=^Hi!ft^5 i ;P->'JJU*$.lc« U RfcitfR 1 liRs ©SgtC^U*. ) 

7820 T BSO F rnno / 



TBSO F 



f— COOR 



TBSO 



C2, 



I 



TBSO 



Me 

COOR 



[ooi i ] jfe-f, 7;^D-7D>K> ! 7;u+>ivxx-r 

^71^>V>fcraSSttffi-&#&®3IgT*-5. 
[0 0 12] C©7^D^n>g?-^7 )l^r)VX7.f-)V 

;i^t?«fc<, 7;u*jPStc#icffi^(i^^^» 5?*9MH 30 

[0 0 13] ZCTtt. t&mtLT<)^'y^*V* : ? 
AtfLDA^n- U 9^ 2x^1© 7 Jl^ JP&JS^ 

A, th'J^A^<D^f)S7JV3 7-h^T'b«t^. 
[0 o l 4] gfiUiamixhDt Fayy>$®x- 40 

9T-PSIS<!:7;^avp>KxXT-;Vi:S:fflab. & 
V>T4-7^;i/**->7i^vV>£llD;t. I^JlSTjg 
W*ffiHTKfc$i*ti& JWIC3t±#a*ntt*l». 

[0015] «fflT5S«Kiiisoa-e»5*J, 4-7 

JV*;i/XXx;VRc;jgS$#4r/Jxii^;p<&ffiffl-rntf 

WAtfi. 1 ffi^gssffiffl-rnaasf 
rtts&mmzwt. so 



TBSO 



I L'COOH 

i 



OH 

COOR 



+ 

TBSO F QH 

[0016] ztD&sEfcutiftmnmzmftL, 
>*{*:©idi£#©*a<85fts. 

[0 0 17] ^IICCDt|g^OXXT-Jl-g|5»&6?^JU* 

^LT^yxxxJWtTsxgTab^^, 
[0018] cc-c«ffl-r**«Ett*tjSft-r**>©-c 

[0 0 19] ffiStt/Tte'J? 1 ^, ^HJ^A. 2MJ 

[0 0 2 0] C©*/XX^JV#ftRftK-rntf««© 
*>ti*. */xxx;W£fc«Wc»S£fc 

[0 0 2 1] «98©Rz 3&»7J^P*T**fr7 

y*7i^iV>S$g#©frf£T&sai. flIAtf. Rj 

5fc©*yxx^i/#©rt;i,3tf>g&#£g^nu Flcg 
&L&{£KS7cLTkFn*->;<^;U2l;:a!&U c© 



—167- 



7 

5 

[0 0 2 2] £1\ tyixf;i#oAA#>M»o 

[0 0 2 3] ftStUTte, fcfUv>> hUX^;i/7a 
[0 0 2 4] *«Ettfi[fflLTt)Ua<tt)«t<, ffiFKS 
R5£ttfcV>. ^>i?>, Ml/XX **>U> 

[0 0 2 5] E**7*, »&*l*«*nU FttttKtt 
[0 0 2 6] u^g^DU Htt*«**tC**b, MA 

n©BSEJStt«»Tjasr*^ JWfrttlcttF 
? 7-f X - 7ir h >^aiTT^}£Tn«i: 
[0 0 2 7] *l:^ok HP+->^Wl#S*nn^f 

[0 0 2 8] CO? D D ^©**T 
MX.I& &*^>t?>*T, 2, 2' -7 % /K 

[0 0 2 9] *lC**«»CJ:D*«MftHfcB«BlcKM 
[0 0 3 0] 

MitMi] (3s, 4S) - 3- [tr r) - a 

v/^7JV:*Dvn*--|>3 OmgSf h5tHn7 
7>lm l fcJHBLT, -7 8^TU ^ZvM 1 **? 
JPyy7'>T<OlM-^>S«0. 2 1ml £SST 
U HI«T3 0^lfCo £21^ (3R, 4R) - 
4-7irh*v>-3- [ ( 1 ' R) — 1 ' — (|gH& 
77)Vy*?)VW) x^;i/] 7if? 1 > ? >-2 
-*>52mgSfh7tHD75>lml KiS&Lfc 



(4) ^§H^4- 2 6 6 8 6 9 

6 

£-7 8t:*>S£SK*4fc±#Sttfc. E*fi*6^ 

W>-SSxf;V (7 : 3, v/v) ftSifthkDME 
CD{k^%6 3mgStfi»*tLT»ft. 
10 [0 0 3 1] [o]d-4 7. 7 0° (c = l. 02, 

IR; vmax (cm* ' , CHCh : 3 44 0, 1 
7 7 8, 1 7 5 5 

1 H-NMR ; 6 H (5 0 0MHz ; CDC 1 3 ) : 

0. 0 7 (6H, s) , 0. 

88 (9H, s) , 1. 06 (3H, d, J = 7. OH 
z) , 3. 29 (1H, m),3. 87 and 3. 
88 (each 3 H, each s), 4. 25- 
4. 30 (1H, m) , 4. 41 (1H, d d, J = 
20 2. 5 and 2 2. 0Hz), 5. 85 (1H, br 
s) 

[0 0 3 2] 

mmm2] (3$, 4s) -3- [ tr r) - r 

yXWWnVD^M. 0g^Th7tFD7 
7>2 0mll:S»LT, -7 8t;TU??AA*lM 
5P;bvv7^FmM-^1r>&&5. 6ml£JBT 
50 U H»*T2 0#«#Lfc. (3R, 4 R) -4-7 
th^y-3- [ (1* R) -1' - (lE»y^y 
/fJl/y'JiVt + y) X5F;U] 7-tf^>?>-2-*> 

1. 4 5gSfh7tKn77>2 0mll;SSL&8 
tttiTFU ?g£$>£l 2i$B8£#Lfc. roP^Jfcfi 

40 S77'yya?D7H^77>fH:WLfc, ^\*1r>- 
SKX^ (4:1) <0«»J:D«E<Oft-&l. 74g 

[0 0 3 3] [a] d -3 6. 1 4° (c = l. 3, 

(F o u n d : M + -Me, 3 9 0. 1 7 1 6 Ct t 
Hz 9 NOb FSi requires m/z, 39 
0. 1 7 4 8) 

IR;vmax (cm" 1 , KBr) : 1 7 7 2, 17 
4 0 

50 1 H-NMR: <5H (500MHz ; CDC 1 3 : 0. 
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0 7 (6 H, s) . 0. 8 8 (9 H, s) . 1. 0 7 
(3H, d, J = 7. 0Hz). 1. 3 2, 1. 3 3 
(each 3H, each t, each J = 7. 

OHz). 3. 29 (1H, m). 4. 26-4. 42 
(6H. m) . 5. 8 9 (1 H, b r s) 
[0 0 3 4] 

[£JS0J3] (3S, 4S) - 3- [ tr R) - r 
- IfM -4 

-y)V*U (*h*i'tl)ltf~M [ (1" R, 3" 
R, 4S) - 8 -7x~JI/- p -;*>:?>- 3 --PM" 

*5-)V 7x-W>^7iWDTO*-h4 Omg 
fc (3R, 4R) -4-7"feh4rv-3- [ (1" R) 

;W 7Wy>-2-t>12. Smg&'JfW^ 
^fJk/y7^H©lM-^t>SiS0. 1ml CO 

[0035] 1 H-NMR: (5H (5 0 0 MHz : CD 
C 1 3 ) : 0. 0 7 (6 H, s) . 0. 8 6 (3 H, 
d, J = 7. OHz) . 0. 8 8 (9H, s) , 1. 0 
6 (3H, d, J = 7. OHz), 1. 26 (6H, 
d, J = 7. OHz) , 3. 26 (1H, m) , 3. 8 
3 (3 H, s) , 4. 2 6-4. 31 (1 H, m) , 
4, 43 (1H, dd, J = 2. Sand 22. OH 
z) , 4. 96 (1H, d t, J=4. Sand 1 
2. OHz), 5. 69(1 H, br s) , 

[0 0 3 6] 

HUM 4] (3S t 4S)-3-[(rR)-l' 

Mis, (3s, 4S) -3- [ <r r) - r - (s 

-t>5 5 OmgtX^/-JH 0ml K8flLfc*« 
(C^KfcU^-^A-^fPtoS 6mg**5m 1 KJS#L 

3fcT2»MMJH*U&. Rfc*7«, 
fitt&ttEESttU 9SMMCX— rJU 3 0 m 1 1 0 
m 1 SftlAfc. X-5^WB h U S A* 

^3m 1 T3IaH*ffiLfc. *JI 7k#T4N 

ft, METSi^@il*M>S!4 6 2mg^Sfi|& 
*fcUT»& 0 H-NMR ; <5 H (90 MHz : CD 
C 1 3 ) : 0. 0 (6 H, s) , 0. 8 2 (9H, 
s) , 3. 30 (1 H, m), 4. 15-4. 52 (4 
H,m), 6. 60 (1H, br s) ) . 
irz>ztte< &<DK&\zm ^fc. ±gE&*;l/tf>&2 5 
mg$ti/l/>0. 5mllCH»**, 3P*ffll3 5t: 



(5) 4$M¥4-2 6 6 8 6 9 

^>1?>-a^> (1:1) jg$(c®»2-ti:, fiSfa^ 

(4 : 1) ©at»«t0 2ao^7^U*v- (#52 : 
1) <0l^«tbTS»»2 2mg6«ei#tHff 

fco 

10 [0 0 3 7] Found:M + -Me, 3 18. 153 
7, Ci a Hz s N04 FS i r e q 
u i r e s m/ z , 3 18. 1537 
IR; vmax (cm* 1 , CHC 1 3 ) : 3 4 0 5, 
17 6 1 

'H-NMR: <5H (5 0 0MHz ; CDC 1 3 ) : 
0. 0 7 (6 H, s) , 0. 8 5 (9H, s) , 1. 1 
5 and 1. 17 [3 H (2:1), each 
d, e a c h J = 7. OHz) , 1. 34 (3H, 
t, J = 7. OH z) , 3. 2 5 and 3.27 
20 [1H (1:2), each m) , 4. 06-4. 1 
4 (1H, m), 4. 2 2 - 4. 3 6 (3 H, m) , 
4. 9 0 -4. 9 6 [1H (: 2) , each dd, 
each J = 5. 0 and 4 8. OHz), 5. 
85 and 5. 90 [1H (2:1), each 
b r s, NH) 
[0 0 3 8] 

[HJ60J5] (3S, 4S) - 3- [ (!' R) -1' 

- (%H»y^;Px^^;i/vu;i/^^-» x^;u] -4 

- (l" -xh^i^xjhr 7 -7Jl^n-2" 
30 -bFa^yXf^) 7if^v>-2-^> 

bSSS¥xXt-;P5 7 9mg£^>if>l OmlUitflf 
•Jy>0. 13 6mOS*»C»^U :ni:MT*+ 
*f*))Vi?Ui) HO. 14 8ml £^>if>5m 1 \Z?£M 

ETSMBU HMm* 9 J9uu**y\ Omll:**L 
&. £<7)&&£n-:/9 1 ;i'7> ; EX'y-A#Db: PU H 
0. 8 gSy^an^J>l Om 1 K**Ufc»*K:- 
7 8t:T#*lCjD*fc. 7 8 1 Pffflfttf 

40 «l 0%*»fls:ThU9A*Wfc J&*x>«*8«. 

^**>-»»x?;U (7 : 3) ©8fE»J:0aW»2 0 

[0 0 3 9] I R ; vmx (cm" 1 , CHC 1 3 ) : 
3 4 0 5, 3 3 5 0, 1 7 6 0 

1 H-NMR ; (5H (5 0 0MHz ; CDC 1 3 ) : 
0. 05 and 0. 06 (each 3H, eac 
50 h s) , 0. 8 8 (9 H, s) , 1. 0 9 (3 H, 
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d, J = 7Hz) , 1. 33 (3H, t, J = 7. OH 
z) , 3. 0 1 (1 H, b r 6), 3. 33 (1H, 
br s) , 3. 9 0 -4. 3 2 (6H, m) , 6 . 3 
5 (1H, br s), (Found:M« -Me, 3 
48. 1621. Ci sHmNOs FSi requ 
ires m/z, 348. 1642). SSlc^O-tf 
>-7±h> (4 : 1) titUtt£Q*J*-M*2 0 2m 

[0040] I R ; v m a x (cm" 1 , CHC 
1 3 ) :343 0. 3400-320 0, 1760 
' H-NMR ; 5 H (5 0 OMH z ; CDC 1 3 ) : 
0. 11 and 0. 12 (each 3 H, eac 
h s) , 0. 9 0 (9 H, s) , 1. 3 2 (3 H, 
d. J = 7Hz) , 1. 6 2 (2H, b r s) , 3. 
41 (1H, d, J = 7. 0Hz) , 3. 74-3. 8 
7 (5H, m) , 4. 18 (1H, quintet, J 
= 7. 0Hz),6. 15 (1H, br s) , (Fo 
und:M' -Me, 306. 1502. C13H25 
NO4 FS i requires m/z, 3 0 6. 1 
5 3 7) 

[0 0 4 1] 

[&1KM6] (3S, 4S) -3- [ (JJ R) -1' 

- (ga^f;^^?;k>u^t^'» x£jij -4 

- (2" -£nn-l" -x^->Mtokr - 
y)l* nx?M 7ir^^>-2-^> 
8ffia7;m-;V2 2mg££tf MJ7xrJI^*X7^ 
>3 2mgSE3^b^*2m HCjgflfU £n*16ll# 

(5 : 1) ®«»J:DBtt*l 9. Img 

[0042] IR;vmax (cm" 1 , CHC 1 3 : 
341 0, 177 5, 1740 
1 H-NMR : 6H (5 0 0MHz ; CDC 1 3 : 0. 
1 1 (6 H, s) , 0. 8 9 (9 H, s) , 1. 1 5 



(6) 4$g|¥4 - 2 6 6 8 6 9 

10 

(3H, d, J = 7Hz), 1. 34 (3H, t, J = 
7. 0Hz) , 3. 3 8 (1 H, m) , 3. 6 0 -4. 
4 5 (6H, m) , 6. 0 2 (1 H, b r s) , (F 
ound:M'-Me, 366. 1312. C.sH 

2 5 NO< C1FS i requ i re sm/z, 3 6. 
1 3 0 4) . 

[0 0 4 3] 

[^S§#]7] (3 S, 4 S) - 3 - [ (!' R) - 1 [ 
- (jZa^y^J^/'J^t^y) X±M -4 
10 - (l" ixhtyAi^-r -y)l*nx? 

mztuufci 7mg&tf2, 2' -7^ex-fyy? 

PZh'JJP (AIBN) 3mg^M*^>^> lmli: 
SfcU ZLt\\Z b U-n-^MXt H 'J H 0. lm 
1 S«l*^>1f > 1 m 1 JC»*L/fc8»*3HJS*S8tTlw 

* 1 m 1 £2)Q;L> MIC 1 WrIBJHDJ!fta»b&. fcfomt 1 
0X7>^-7*»«SriD^&a, X-r^Sltlfcfc. 

*^>-StKx^;P (5 : 1) (ODft#£9gM#Jl 2. 
6mgft«ftHI*d:LTftfc. 

[0044] I R ; v m a x (cm" 1 , CHC 
1 3 ) : 3 4 2 0, 177 0, 1735 
1 H-NMK ; <5H (5 0 OHz : CDC 1 3 ) :0. 
09 andO. 10 (each 3 H, each 
s) , 0. 9 0 (9H, s) , 1. 1 5 (3H, d, J 
= 7Hz) , 1. 33 (3H, t, J = 7. OHz), 
30 1. 62 (3 H, d, J = 2 2. OHz), 3. 28 

(1H, m) , 4. 0 2 (1H, dd, J = 3. 0 a 
n d 1 5. 0 H z) , 4. 2 2 -4. 2 5 (1 H, 
m) , 4. 27 (2H, q, J = 7. OHz) , 5. 9 

3 (1H, b r s) 

(Found:M f -Me, 332. 1672. C> 5 
Hz ? NO< FSi requires m/z, 3 3 
2. 1 6 94). 
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